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© Perpendicular rod connector for spinal fixation device. 


© The spinal rod system and perpendicular rod 
connector (10) of the invention provides for a first 
rod (18) to be connected by two pedicle screws (12) 
transverse to the spine across a vertebra. The per- 
pendicular connector (24) is then connected to the 
first rod (18) anywhere along the rod. The longitudi- 
nal spinal rod (30) is then connected to the per- 
pendicular rod connector (24) using common con- 
nectors (22). The perpendicular connector (24) is 
slidable along the first rod (18). By using the per- 
pendicular rod connector (24), the amount of bend- 
ing and the tolerances required is reduced as the 
connector may be slid along the transverse rod (18) 
to accommodate the longitudinal rod (30). Known 
pedicle screws may be used with a slight bend 
placed in the transverse rod to accommodate the 
spinal column. Alternatively, the pedicle screws may 
be bent slightly such that a straight transverse rod 
may be used. By using the perpendicular rod con- 
nector and transverse rod arrangement, the amount 
of bending required on the longitudinal rod may be 
reduced to thereby shorten the entire procedure. 
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FIELD OF THE INVENTION 

This Invention relates to spinal, fixation devices 
and has specific reference to a spina) rod system 
which connects a spinal rod to a primary fixation 
rod and positions the two rods at a ninety degree 
relationship to one another. 

BACKGROUND OF THE INVENTION 

It is well known in the correction of spinal 
deformities to affix a rod or pair of rods longitudi- 
nally to the spinal column with a plurality of spinal 
hooks or pedicle screws. Tension or compression 
force is applied to the rod between each consecu- 
tive screw or hook to correct the deformity. It is 
further common to cross link or interconnect the 
longitudinal rods to provide additional stabilization 
or to engage the spinous process. During the sur- 
gical procedure to connect the spinal rods to the 
spine, the surgeon must bend the spinal rods to 
conform, generally, to the curvature of the spine. 
Quite often this requires the surgeon to bend the 
rod in three dimensions. Since the rods must be 
connected to a pedicle screw or spinal hook, the 
tolerances for the bend is exacting. The bending of 
the rods within the tight space available and to 
tolerance adds a significant amount of time to an 
already lengthy surgery. 

SUMMARY THE INVENTION 

The spinal rod system and perpendicular rod 
connector of the invention provides for a first rod to 
be connected by two pedicle screws transverse to 
the spine across a vertebra. The perpendicular 
connector is then connected to the first rod any- 
where along the rod. The longitudinal spinal rod is 
then connected to the perpendicular rod connector 
using common connectors. The perpendicular con- 
nector is slidable along the first rod. By using the 
perpendicular rod connector, the amount of bend- 
ing and the tolerances required is reduced as the 
connector may be slid along the transverse rod to 
accommodate the longitudinal rod. Known pedicle 
screws may be used with a slight bend placed in 
the transverse rod to accommodate the spinal col- 
umn. Alternatively, the pedicle screws may be bent 
slightly such that a straight transverse rod may be 
used. By using the perpendicular rod connector 
and transverse rod arrangement, the amount of 
bending required on the longitudinal rod may be 
reduced to thereby shorten the entire procedure. 

Accordingly, it is an object of the invention to 
provide for a novel system for connecting a spinal 
rod to a spinal column. 

Another object of the invention is to provide for 
a novel perpendicular rod connector. 


Another object of the invention is to provide for 
a primary fixation rod connected transversely to the 
spinal column. 

Another object of the invention is to provide for 
5 a novel pedicle screw having a head angled rela- 
tive to the screw shaft. 

Other objects of the invention will become ap- 
parent upon a reading of the following description 
taken along with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of the invention 
connected to a vertebra represented by a solid 
75 block and the spinal rods partially shown. 

Fig. 2 is an elevational view of the invention 
with the spinal rods shown in cross section. 

Fig. 3 is an elevational view of the perpendicu- 
lar rod connector of the invention. 
20 Rg. 4 is a perspective view of the perpendicu- 
lar rod connector of Rg. 3. 

Figs. 5 and 6 are sequential elevational views 
illustrating the method of connecting the perpen- 
dicular rod connector to a spinal rod (partially 
25 shown). 

Rg. 7 is a view taken along line 7-7 of Rg. 6. 

Fig. 8 is an elevational view of the invention in 
use with an alternative embodiment of the pedicle 
screws. 
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DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The preferred embodiments herein disclosed 

35 are not intended to be exhaustive or to limit the 
invention to the precise forms disclosed. Rather, 
they are chosen and described to enable others 
skilled in the art to utilize their teachings. 

The perpendicular rod system 10 is illustrated 

40 connected to a block 8 for illustrative purposes 
only. Block 8 is in place of an actual vertebra well 
known in the art. Perpendicular rod system 10 
includes a pair of pedicle screws 12 each including 
a threaded shaft 14 for turning into the pedicle of 

45 the vertebra and a head 16. Head 16 of each 
pedicle screw 12 forms a generally C-shaped seat. 
A rod 18 extends between each pair of pedicle 
screws 12 and is connected thereto by a sleeve 22 
wedged into head 16 and maintained therein by a 

so collar 24. Sleeve 22 and collar 24 engage in a 
ratchet manner such that collar 24 will not slide off 
of sleeve 22. As illustrated in figures 1 and 2, rod 
20 includes a central bend to conform to the outer 
geometry of the vertebra just above the spinous 

55 process. 

Perpendicular rod connector 24 includes a gen- 
erally C-shaped body 26 defining a central opening 
28. Opening 28 accommodates a spinal rod 30 with 
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a sleeve 22 and collar 24 for securement of the rod 
to the connector 24. Body 26 includes a end wall 
32. A pair of arcuate projections 34 extend from 
opposite side edges of said end wall 32 as illus- 
trated best in Fig. 4. A small ledge 36 is formed 
adjacent each projection 34 in alignment with the 
distal tip of each projection 34. The distance be- 
tween a distal tip of a projection 34 and its cor- 
responding land 36 is slightly smaller than the 
distance between the distal tip and proximal portion 
38 of the projection. Projections 34 are preferably 
integral with body 26 and may flex a small amount. 
A recess 40 is formed in each side 42 of body 26. 

To use the perpendicular rod system 10, a 
surgeon first installs a pair of pedicle screws 12 
into the pedicle portions of the vertebra such that 
the heads 16 of the screws are in alignment. A rod 
18 is connected between screws 12 preferably by 
use of a compression sleeve 20 and collar 22. Rod 
12 may be bent slightly to accommodate the con- 
tour of the vertebra. Screws 12 and rod 18 con- 
stitute a primary fixation point for the system 10. A 
plurality of such primary fixation points will typically 
be required along the length of the spine. The 
surgeon next connects a perpendicular rod connec- 
tor 24 to rod 16 in the following manner. Griping 
the connector with an instrument engaged within 
recesses 40, the surgeon positions the connector 
transverse to rod 26 such that the rod is adjacent 
back wall 32 between projection 34 as shown in 
Fig. 5. The connector 24 is rotated in the direction 
of arrows 44 to force the distal tips of projections 
34 over rod 26. The distance between the distal 
tips of projections 34 and their corresponding 
ledges 36 is slightly smaller than the diameter of 
rod 26. Therefore, as the connector is rotated in 
the direction of arrows 44, projections 34 yield to 
allow the rod to fully seat within the projections. 
Each projection 34 is dimensioned so as to accom- 
modate the rod in a relaxed state. Once connector 
24 is connected to rod 18, it may be slid along the 
rod for proper lateral positioning with the spinal rod 
30. Rod 30 is then connected to connector 24 
preferably by a wedge fit between a sleeve 20 and 
the C-shaped body 26 of connector 24. In the 
preferred embodiment, the sleeve is maintained in 
position by a collar 22 as mentioned previously. 
Typically, a second connector 24 will be attached 
to rod 18 for connection of a second spinal rod 30. 
Perpendicular connector 24 therefor forms a secon- 
dary fixation point in the system 10 of the inven- 
tion. The secondary fixation point may be slid 
along rod 16 to accommodate lateral positioning of 
the spinal rods. 

An alternative embodiment of the system is 
illustrated in Fig. 8. A common numbering scheme 
is used between Figs 1-7 and Fig. 8 wherein a 
common number indicates similar function and 


structure. System 10, illustrated in Fig. 8, includes 
a pair of pedicle screws 48 having a threaded shaft 
and a generally C-shaped head as with screw 12 of 
Figs. 1-7. However, screw 48 is bent at its neck 52 

5 such that the head and shaft are out of longitudinal 
alignment by approximately 20 degrees. When 
screws 48 are turned into the pedicle portion of a 
vertebra, the heads are positioned at an angle such 
that bar 50 does not need to be bent to connect 

70 the two screws. Connectors 24 may be connected 
to the rod in a manner described above. 

It should be understood that while the above 
invention has been described as using sleeves and 
collars to attach the rods to the screws and con- 

is nectors, such should not be considered a limitation 
on the invention of providing primary and secon- 
dary fixation points. Indeed, many other viable al- 
ternatives well known in the industry may find use 
in connecting the rods to the screws and connec- 

20 tors. 

Further, it should be understood that the inven- 
tion is not to be limited to the precise forms dis- 
closed but may be modified in keeping with the 
appended claims. 

25 

Claims 

1. A system for functionally connecting a spinal 
rod to a vertebra, said system comprising a 

30 first fixation means connected to said vertebra, 
said first fixation means includes a bar carried 
transverse to a longitudinal dimension of a 
patients's spinal column, said system further 
including a secondary fixation means carried 

35 by said bar, said secondary fixation means 
being shiftable on said bar relative to said first 
fixation means, and means for connecting said 
spinal rod to said secondary fixation means 
such that said spinal rod is transverse to said 

40 rod. 

2. The system of Claim 1 wherein said first fix- 
ation means includes at least two screws for 
seating within each pedicle portion of said ver- 

45 tebra, said bar extending between said screws. 

3. The system of Claim 1 wherein said secondary 
fixation means comprises a connector having a 
body with an opening for accommodating said 

so spinal fixation rod, a pair of hooks extend out- 
wardly from a wall of said body, said hooks 
clampingly engage said rod such that said 
spinal fixation rod is transverse to said rod. 

55 4. The system of Claim 3 wherein said connector 
includes a ledge adjacent each hook, said 
hooks extending from said wall such that said 
hooks face in opposite directions and are 
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spaced from one another along said wall, said 
hooks yield to accept said rod. 

5. A rod connector for connecting a spinal fixation 

rod to a support rod in a generally perpendicu- 5 
lar orientation, said connector including a body 
having an opening therethrough for accom- 
modating said spinal fixation rod, said rod con- 
nector further including hook means extending 
outwardly from a rear wall of said body for 10 
clamping engagement with said support rod 
between said hook means and said body, said 
hook means being yieldable to pass said sup- 
port rod between said body and a distal tip of 
said hook means, wherein said hook means 15 
defines a cavity for accommodating said sup- 
port rod, said cavity being transverse to said 
opening. 

6. The rod connector of Claim 5 wherein said 20 
hook means includes a pair of arcuate hooks 
facing in opposite directions and spaced along 

the rear wail of said body, each of said hooks 
including a distal tip spaced from said rear wall 
and a apex. 25 

7. The rod connector of Claim 6 wherein the 
distance between the distal tips of said hooks 
and said rear wall is less than the distance 
between the apexes and the rear wall. 30 

8. The rod connector of Claim 5 wherein said 
body includes recesses therein for accommo- 
dating mating projections from a clamp mem- 
ber. 35 

9. A bone screw for use with spinal fixation de- 
vices, said screw including a threaded shaft 
and an integral head, said head defining a seat 

for accommodating a spinal rod, the improve- 40 
ment wherein said head and screw are angled 
relative to one anther. 

10. The bone screw of Claim 9 wherein said head 

and shaft are angled relative to one another in 45 
the range between 10 and 25 degrees. 
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0 Perpendicular rod connector for spinal fixation device. 


0 The spinal rod system and perpendicular rod 
connector (10) of the invention provides for a first 
rod (18) to be connected by two pedicle screws (12) 
transverse to the spine across a vertebra. The per- 
pendicular connector (24) is then connected to the 
first rod (18) anywhere along the rod. The longitudi- 
nal spinal rod (30) is then connected to the per* 
pendicular rod connector (24) using common con- 
nectors (22). The perpendicular connector (24) is 
slidable along the first rod (18). By using the per- 
pendicular rod connector (24), the amount of bend- 
ing and the tolerances required is reduced as the 
connector may be slid along the transverse rod (18) 
to accommodate the longitudinal rod (30). Known 
pedicle screws may be used with a slight bend 
placed in the transverse rod to accommodate the 
spinal column. Alternatively, the pedicle screws may 
be bent slightly such that a straight transverse rod 
may be used. By using the perpendicular rod con- 
nector and transverse rod arrangement, the amount 
of bending required on the longitudinal rod may be 
reduced to thereby shorten the entire procedure. 
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